Therapeutic potential of high mobility group box-1 in ischemic injury and tissue regeneration.
High-mobility group box-1 (HMGB1) is a nuclear protein that acts as a cytokine when released into the extracellular milieu by necrotic and inflammatory cells, and is involved in inflammatory responses and tissue repair. This protein is released passively during cellular necrosis by almost all cells that have a nucleus, but is also actively secreted by immune cells such as macrophages and monocytes. This cytokine plays a key role in mediating the local and systemic responses to several stimuli and might have therapeutic relevance. Indeed, vessel-associated stem cells, injected into the general circulation of dystrophic mice, migrate to sites of tissue damage in response to the HMGB1 signal, by a nuclear factor-κB dependent mechanism. Moreover, endogenous HMGB1 enhances angiogenesis and restores cardiac function in a murine model of myocardial infarction, and the exogenous administration of HMGB1 after myocardial infarction leads to the recovery of left ventricular function through the regeneration of cardiomyocytes. Finally, recent findings show that endogenous HMGB1 is crucial for ischemia-induced angiogenesis in diabetic mice and that HMGB1 protein administration enhances collateral blood flow in the ischemic hind limbs of diabetic mice through a VEGF-dependent manner. The mechanisms of action of this protein are complex and are not well known or defined. The objective of this review is to evaluate the data regarding the tissue regeneration effects of HMGB1, with the aim of providing practical considerations about this topic for the management of subjects affected by ischemic and degenerative diseases.